In this paper, we introduce the concepts of higher-order type-I, pseudo-type-I, and quasi-type-I functions and establish various higher-order duality results involving these functions.
INTRODUCTION
Consider the nonlinear programming problem P
Minimize f x Ž . Ž .
subject to g x G 0, 1.1
Ž . Ž .
where f : R n ª R and g: R n ª R m are twice differentiable functions. w x The Mangasarian second-order dual 3 is 
w x Mond and Zhang 5 obtained duality results for various higher-order dual programming problems under higher-order invexity assumptions. They Ž . considered the following dual to P :
Ž .
In this paper, we will give more general invexity-type conditions, such as higher-order type-I, higher-order pseudo-type-I, and higher-order quasitype-I conditions, and establish various duality results under these conditions. w x Ž . Ž . Mond and Zhang 5 proved duality results between P and HD assuming that there exists a function :
Ž . 
Ž . Ž . Ž . yg , i s 1, 2, . . . , m, satisfying conditions 3.1 and 3.2 , is seci Ž . ond-order V-type I, and the higher-order dual HD reduces to the second-order Mond᎐Weir dual: 
Ž . Ž . By 3.5 , we obtain If h u, p s p ٌf u and k u, p s p ٌg u , i s 1, 2 
